Poly(ADP-ribose) polymerases in double-strand break repair: focus on PARP1, PARP2 and PARP3.
Poly(ADP-ribosyl)ation (PARylation) is a post-translational modification of proteins catalysed by Poly(ADP-ribose) polymerases (PARP). A wealth of recent advances in the biochemical and functional characterization of the DNA-dependent PARP family members have highlighted their key contribution in the DNA damage response network, the best characterized being the role of PARP1 and PARP2 in the resolution of single-strand breaks as part of the BER/SSBR process. How PARylation contributes to the repair of double-strand breaks is less well defined but has become recently the subject of significant research in the field. The aim of this review is to provide an overview of the current knowledge concerning the role of the DNA-activated PARP1, PARP2 and PARP3 in cellular response to double-strand breaks (DSB). In addition, we outline the biological significance of these properties in response to programmed DNA lesions formed during physiological processes such as antibody repertoire assembly and diversification.